The objective of these studies was to determine the digestible threonine requirement for maintenance in turkeys during the starter period. Amino acid requirement data can be determined in multiple fashions. One method for determining amino acid requirements is through modeling. A portion of the data required for a comprehensive model is the maintenance requirement. Two studies were conducted to determine the maintenance requirement for threonine during the starter period for turkeys. Day-old poults (192 birds) were randomly assigned to pens to provide for six replications of eight treatments in each trial and a low protein diet was formulated so that different levels of threonine could be fed to young turkeys. The maintenance requirements of threonine were 25.94 and 29.51 mg/bird/day in experiment 1 and experiment 2, respectively. This information, coupled with the amino acid requirements for growth, will allow for the construction of an effective model to predict amino acid requirements over a wide range of environment and physiological conditions.
Introduction
Meeting the nutritional requirements for growing turkeys constitutes the majority of costs associated with turkey production. By reducing the level of protein in the diets of these birds, significant cost savings can be realized. Firman (1994) reported that a one percent decrease in protein level could yield savings of five dollars per ton of feed. Although the use of ideal amino acid ratios and digestible formulation have the potential to reduce feed costs significantly, the combination of these concepts with other factors in a model offers the most efficient
Materials and Methods

feeding program.
Day-old poults were obtained from a commercial In order for a model of amino acid requirements to be hatchery and fed an NRC corn and soybean meal diet most effective, amino acid requirements must b e until seven days of age. On day 7, after 10 hours of feed determined as precisely as possible, Since amino acid deprivation, birds were weighed, wing-banded and requirements can be partitioned into a requirement for randomly assigned to pens to ensure that each pen was maintenance and a requirement for growth, a of s imilar weight. Each trial contained 192 birds t o comprehensive model must take each of these provide for six replications of eight treatments. Ten birds requirements into account to achieve maximum with an average weight equal to that of the experimental efficiency. While amino acid requirements for growth are pens were killed (CO asphyxiation) and frozen t o rather easily defined as the amino acid level that provide for initial body composition data. produces maximal growth, defining a maintenance Diets for the trials were formulated on a digestible basis requirement is not as straightforward.
utilizing Brill least-cost formulation software. Birds were Maintenance can be defined as the point of static lean fed semi-purified diets in order to achieve the low amino tissue content or static amino acid content. It has been acid levels required to determine maintenance demonstrated in broiler chicks that these two requirements. Corn and sucrose comprised the majority requirements are not the same (Baker et al., 1996;  of the diets, with amino acids, vitamins and other Edwards et al., 1997; . nutrients provided in purified form. Sand was included Regardless of which definition of maintenance is used, as filler in all diets. Other than crystalline amino acids, there has been little research into the maintenance corn was the only amino acid-containing ingredient used requirements of poultry. Fisher (1959, 1960) in the experimental diets. Amino acid digestibility values and Leveille et al. (1960) performed balance studies to for the corn were obtained through previous testing with determine maintenance amino acid requirements i n cecectomized turkeys.
adult roosters and maintenance requirements for some amino acids have been determined in broiler chicks (Baker et al., 1996; Edwards et al., 1997; . Currently, no experimentally obtained data on the maintenance amino acid requirements of turkeys in the starter period are available.
The following experiments were designed to determine the digestible threonine requirement for maintenance in turkeys during the starter period. The treatment levels of percent threonine in the diets of threonine level based on the Missouri Ideal Turkey Ratio. the first trial were as follows; 0.08, 0.155, 0.23, 0.305, Glutamic acid was added to the diets to prevent 0.38, 0.455, 0.53 and 0.605 (Table 1 and 2). The confounding of results due to a generalized nitrogen treatment levels of percent threonine in the diets of the deficit. second trial were as follows: 0.08, 0.13, 0.18, 0.23, 0.28, Poults were housed in stainless steel batteries in a 0.33, 0.38 and 0.43 (Table 3 and 4). All other amino thermostatically controlled room with constant acids were maintained at 15% excess relative t o fluorescent lighting. Access to experimental diets and .6 Other nutrients, with the exception of essential amino acids, were provided according to NRC (1994) ; As the subject amino acid 1 2 treatment level increased. Essential amino acids were added according to the Missouri Ideal Turkey Ratio with a 15% safety margin. At the time of diet formulation the ratio was as follows: Lys 100%, TSAA 59%, Thr 55%, Val 61%, Arg 71%, His 36%, Ile 69%, Leu 124%, Phe+Tyr 105% and Thr 16%; Values were calculated based on the amino acid analysis of corn and multiplied by the 3 digestibility coefficients determined in turkeys water was provided ad libitum for 7 days. Poults were were weighed to determine dry matter content prior to deprived of feed for 10 hours to remove gut fill prior to being ground. Ground samples were analyzed b y being killed (CO asphyxiation), weighed and frozen for LECO® to determine nitrogen content.
2 later analysis. Analysis of data was performed using pen means as the Frozen birds were ground and a sub-sample was experimental unit. The JMP (SAS®) statistical software retained for analysis. Samples were weighed and dried package was used to provide linear regression in a laboratory oven at 60 C for 48 hours. Dried samples equations. 
Results and Discussion
In both of the trials, weight gain responded linearly to threonine intake (p<0.001) and in the second experiment, nitrogen accretion also responded linearly to threonine intake (p<0.001). For reasons that will be explained later, nitrogen analysis was not conducted for the second trial.
In the first experiment, the relationship of weight gain to threonine intake ( Fig. 1) predicts a requirement of 29.51 mg/bird/day of threonine to m aintain body weight. Nitrogen accretion also exhibited a straight-line response to threonine intake (Fig. 3) ; Y = 0.0175X-0.5164 (R² = 0.97). Based on this equation, the requirement for maintenance of nitrogen level is 29.51 mg/bird/day of threonine. In both instances, the requirement as a function of body weight was 261.38 mg/kg body weight/day. Due to the possibility of complications due to high mortality in the first trial, it was determined that a second trial would be beneficial in determining the correct requirement. As a result of this decision, nitrogen analysis was not conducted for the first trial. Based on the strength of the linear responses (p<0.001) of the measured parameters to threonine intake, it is very likely that the relationship between threonine accretion and threonine intake is also linear. The titrations of threonine in the experimental diet were lowered for the second trial since there were not sufficient data points below the maintenance level. The threonine levels used for the second experiment were such that a good distribution of data points occurred both above and below the maintenance requirement. Although these levels of dietary threonine were adequate for the maintenance of body weight and nitrogen levels, it is a possibility that the requirement for maintenance of threonine accretion could be found to be higher than the requirement for nitrogen accretion as in broilers (Edwards et al., 1997) .
